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PN - JP 2000078577 A 20000314 [ JP2000078577] 

TI - METHOD AND SYSTEM FOR PROCESSING MULTIPLEX STREAM OF VIDEO FRAME 

IN - LIRA BOROKUSKI; AGNES Y NYE; EDWARD F WESTERMAN 

PA - INTERNATL BUSINESS MACH CORP <IBM> 

AP - JP1'4634199 19990526 [1999 JP- 0146341] 

PR- - US98 87603 19980529 [1998US-0087603] 

IC1 .- H04N-007/24 

IC2 - G06T-001/20 H04J-003/00 H04N-007/08 H04N-007/081 
AB - PROBLEM TO BE SOLVED: To obtain multiplex program compression 
technique for optimizing video quality in a whole system by 
dynamically adapting the encoding of a multiplex stream in a video 
frame based on the correlative complex degree of the video frame 
constituting the multiplex stream of the video frame. 

- SOLUTION: Respective encoders 210 generates statistics concerning a 
picture which is just encoded. The statistics are made to be an input 
parameter to a connection rate control algorithm 23 0 and the algorithm 
230 dynamically calculates the bit rate of each encoder 210. The bit 
rate of each encoder 210 is decoded based on the correlative complex 
degree of programs (source 1- source n) and the occurrence of scene 
change in the corresponding program. Each encoder 210 generates an 
interchangeable bit stream in MPEG- 2 standard. Each encoder 210 
changes the bit rate in a GOP boundary or scene change in accordance 
with a connection rate controller 230. 

- COPYRIGHT: (C) 2000, JPO 

2/3 JAP 10 - (C) JPO- image 

PN - JP 63286083 A 19881122 [JP63286083] 

TI - DEVICE FOR BUFFERING DIGITAL PICTURE SIGNAL 

IN - NAG A I MICHIO; KONDO TETSUJIRO 

PA - SONY CORP 

AP - JP12162487 19870519 [1987 JP- 0121624] 
IC1 - H04N-007/13 

IC2 - G06F-015/66 H04B-014/04 H04N-005/92 

AB - PURPOSE: To contrive to reduce the memory capacity and quantization 
distortion by using plural threshold values offering to decrease the 
degree of quantization distortion, compressing a picture element data . 
of a block by a bit number depending. on the dynamic range for each 
block and smaller than the original quantization bit number and coding 
the result. 

- CONSTITUTION: A high efficiency code (ADRC) coding is applied to an 
inputted digital video signal by the ADRC encoder 2 and a dynamic 
range DR is detected. The DR is fed to a threshold value generating 
section 18 and an integrated frequency distribution is obtained. 
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a©s^ h y-A*»#fb. mrfBd>fc< 4 1 i o©^tt 

tf. f»*^5 7ia«S©^go 
fflim 5 9 ] m?mmt? z & *> (cMsan >t^-£ 

30 a*7u-a- »-^(gop) 4urw^b-rs«t 

wtcaus^bf i^a* 5 . mrgas^ v y - A©tgtaGo p 
©*<i©w#fbK*ji,>rttfflsti*. tiria4>&< 4*> i 

-5©$U»pJ^^{b^-5y-if*. mrlB^GOP©^ 
■rS^S?:^tf. «*a5 7IB«8©^g. 

[883816 0] fiffee -r^- • ^ u-a©&* h y-A{c 

40 > f a - :Sr CCjg^rT S ^S*^^ . HUfad>J5: < 4 & 1 o 

©#&#. iflia^ h y-Act-^ • 7 i<-&<Dmm 

milB^«f-rSJ:^{cmria=i>fa-iiccJg^ 
■r^^ia*i. 8rfc&^->©*ffl©7U-A©«8ta«: 
ti^j*. B«iB->->©s?ss^^a'j-rscfc^«:B5ia3 

So 

[|SW©»iHH&SiWi 
[0 00 1 ] 

50 trs?a7;l/ • ^^-^©ESSlcHL-C. tff*- 



C6) 

9 

V ■ is- hidiSKft -f-*'Xl- y-Art-eBbttK 

[0 002] 

KfcWS. S^ftf^*^ • tf?*:a-8ffi©HJ35I«. ft& 10 

ocvjtmxeNmtt, f"jm\^m<ommm. 

«Jir*a*J*K:J:»>ffi$S3*i4. L*>Lft#6. Ml 
fH?*^ • f ***«*©«&*. jfi^f^*;!/ 

[0003] trf r ^-ffitgvju-j/3>tt, s 

^ffig©-^*^ • fc^raj- • r?*-A©S& 
^a©tt^€r#tfCi*s*D3&>-3-Cl>-5<D-r. *©tWK 

[0004] Moving Pictures and Expert GrouptC <k ") 
3fcliE3ft, ISO/IEC13818-2, "Informati- 
on Technology - Generic Coding of Moving Pictures 
andAssociated Audio Information: Video 1996"~C3» 30 
^6ft*MPEG-2SIS8«!tM!*&tt. m&<DMR<Dtc 

»(c, Eiffiifii^b-rsci^eefji-rs. isomp 

E G - 2 ««» . fiF^fb f -j Y X h y - A ©flfcfc&Cflg 
#7'cHzX©-fe-7>?w *X {Mm &%mtZ. Lfr 

[0 0 0 5 ] MPEG- 2#^-ft->*f-A©$amj > H 
ttSft*ttJttrf , *©fllKK:«t»jlWBSti*. rs?** 

ffiS'>Xf-Afc£*©— gi5©T7'';^r-->3>-c« > 40 

•^WE>D a nH*IB*0J:5 4-r4. M P E G - 2 X h y — A 
ta^lBWWgaS*— F (ATM) • *7 r-7-*CC:tet,> 

[0 006] i[&fifci£8im (DBS) 77'^-> 3 > 

• tr? h.x h y-A as. * — s so 
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f * r • u- r • * + *JU±cc^fi{b3ft.*>. ataftjW 
•6. »»E©— J£tf» h • u- h -e©SttH©flF<Hbtt. 
«SFHI©ig3a«:#^#ia©^->F , 9S©^b«:j:0. 

^b£Sfc3ft/c9 t S«tSei'f + • (GO 
P) flNt*WJ'SJI6tt£< ##S©^ffl*H^Wff5tCS 

[0 00 7] 

[»W^»^L«fc5ir4SSH] ftffPltt&fflMK* 

eT^AKttHKtr 5 ^MIEJEII&ffitfftfil $ ft 
S. #ISg/!tt. ff^b^a-feXCIHKc. ffi*(DWm% 

[0008] 

*^0j©MaccfiEii, eft • y u-&<D&mz h y- 

A^r^ffiTS^S^iiWSft-5,, C©7Enffitt. tr^* • 

•?u-A©£fix r y-A^M^c^-fb-r-sxT-^y 
^- • 7u-A©ta>ptifijia«:^i-5#. tft^i/- 

A©^SX r- y -2>.(D'pT£ < £ & 1 o©X h 'J - A©# 
^b*. »a«)KigJc;{b-r5Xf--y 7"<!:4$t?, fi£!i$ft 

fcHOfcwrtt, «H»^b*»w«: jftSfb-r s ^ ^ •> vdk 
^fix h y -A4iitsm • 7 A©j«3«gK: 

v-j»<D'pt£<, th io©x f- y-Art©->->^b© 

[0 00 9] %\\<DWM-eu. fr* ■ y u- acd^sx 
r y -A^isitiMi) 5 . e-^* • y V- A©#* h 
y-Atcstbr. i t i ^©fwaraigBttflr^b-'f 

-a©&x h y-A*^*fL-, -Oh^yu-Aimt 
fctt>f>$7l/-A#tt©^j:< £& 1 o(c5B-r-5>1f* 

*«w-r-5xf-f -^i. • ?u-A©^fix r y 

'J- A©#^b4J&fi«JiCfij£<t;T£Xf- v 7 - £?r^tf„ 
SbWfc^JSfb-r sx f v y'iz, ^7=t ■ y u--a©^x 
h y -Acc^ur. *:<Dttmt<<ci6^x$Lmznz>'pii 

7U-A©^fix h y-A*»63£f#i*ftS4>&< £4> 1 
o©i$tt©t§^^{b«:. ittiWKiSiDrs. 
[ooio] S4c«ij©«i«-c«. f 7 s * • y u-a©£ 
ax h y-A^tii/^fAAiffiisns. c©^ 
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Set 5 ^$ij®sia^§##SK:^3 

n, £fix h y -J*zmf8.-?Z b^tf • y u- A©*§*f 

^gKti-?*. eft^l — A<D£S*h';-A 
©:4>ft< i 4) 1 ~o<DZ b V -A©:^HHb£giittK:j§f£;{b 

(ooi i ] m&ffloxm-cte, ^Djktb^*- • v u 

-A©£fiX h 'J~Ai$im-ti>iy^f-^^ts. CCD 
ixX^AM:. b-rtf • 7 U-A©^fi.X h y-A-Srft-sf 

{b-r-5«&©*Hfg££t*. s^-^w, tft • 7 u 
-a©io©x h y-A^i^bTS/ca^x 'Ptt<.t 
t l oco$iJ®DjtlJi^#{b^7>-^*«ffl-r^. bf 

^■•7U-A(D^h'J-A^l, ^©:4>&<it 

i o^tt(cM-r^tt^®(±i-rs„ c©4>&< it i 

~^W&(0'PU< it lo^gti*,, tf*'7L-- 
A©S^ h U-A*ve^i^n<S^'5:< Hloc^tt 

KMir£tB>tftit*8tcJ;9. ' ? h y 

-A©??^b^«i6<]K:iSc;{kT€»^S*iffi«3ns. ft 
-^-ft^awtcMiCfb-r-s^K. br^ • 7 U-A©& 
xhy-Aic^L/r, zommticte^x&mztiz'p 
& < i 1 1 -oconm simtenmtJi ? y - * ^ussr s 

3M3£^t?,, ^-ft&£j;<3 br 1 * ■ V U-A©ftS|{b#, 
b? 5 * • ^ u- A©^jtx h y -~A;fr><E>3If#;*ft-54>& 
< it l o©;|fi*fe©*g*tg<bft. «jW^t5-rs„ 
[0012] MCC3iJ©.tg«-C«. b^r* • 7 U- A©£ 

h 'j-A©jaffi?rjg^-r^3>f^-^ggmL/Bifig 

dt«5F , 9©3>f J L-^SE(UL,Bjtl7'n^7A • n-F# 

3>fA-£tc. eft • 7U-A©^itxh >; 

- A fcft^ffrT -5 <£ 5 KJMW & 3>f^-^S!ffiL/Bf 
f^'ai^A • n- F^©i. 3>f^-^{C t bf** 
• 7 U-&<Dft$tm&mci>t-3&. tf* • 7 U-A 

©£** h y-A©4>£< it l o©x f- y-A©ft# 
<b*»«flK:®JEctf bf £ J: 5 £ n > f * - #SStij 

L/oTtl^oy^A • 3- K3M3i£SO. 
[0013] M<.C%\\(Dim-Cte. tft • 7 \y~ A©£ 

h 'J-A©^S*^-r^3>b^-f^tBU^t6 
T'a^Ao-KfMWtS, 4>fc<itlo©3 

j^rt©n>b-*-.5fSltHL/Plfil7'p^7A • 3-K# 
P>fa-$K, b 7 s * • 7U-A©^ h y- 

ACtttoT. 4>fc< it l ^©fMOTffifcftsffb^y 
{ b t £ <fc 5 k jg^-r * => > f * - * is m i> v n v => 

A-3-K#@i, n^b^-^tCbT 1 * • 7 U-A© 
HJ- A£##tU -f>h7 7U-A«ttS!fctt-f 
>^7U- A^tSfe©^ < i t 1 o(C|jg-r StitfRfcagtH 
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A - 3>b - jL-$«C t tf* • 7 U-A 

©&x h y - A^P,^#tircd>!& < i 1 1 r><Dm±ic 

w-tzft*tfmzmi<K b^* ■ v u-a©x f- y-A 
-$m&Lfimya#?A ■ =>- K^ei*$tf. 

fb©ttft&j£<btt. tft • 7 u-a©S-x h y-A«: 
KLX, ttmttct$i,>X&m2tiZ'J>rj:< it ir><DU 

io • y u-a©-§x h y -A©#^b#. b-f* • 7 u- 
aom^ h y-A*^«ff$n.2>^< it io©# 

[0 0 1 4 ] Sgi^^i, *^BS«> Wx.«MPEG 

-2a»bf j ^##gj&i'^ffl^. ^^©bf^Sifi 
*^5>jec|f^{b-r.5^itW^S{b©/ctf)©^xf a • v 

g©b-^ h • u-Ki #ffl©ffl*fa«IS. so'^ib 
ShMfirttMt ^^>->^mc t i n 

20 ^„ togrrfstt. A^bf^d^^gp^iiMa^g 
iLftk Mfc. ef* • y-x©flf-snb#i. 

rtKfc^r. PI-©GOP«i§SO'GOPS?:^-r^ 

b -^ h • b- ^GOPISiCis^T^lT^S-^, 
GOPF*3-C»-^b > F • U- h-CfPffl-TS. ^»i L/ 
r. C©SW«E^-S«J0C-^-C&.5^oJ^b^ h • U- 
h©£EM*tfc6-T 0 t^SAiI«SGOPiSyM 

©b-^ h • U- h©^*5gTS9 : - + *;l' • by h * U- 

30 h«tot^*t,»*>*A:«/h3i>ia^ ^rigpgAimso 

[0015] 

«*«<klWW«IBcBBr4. «F«HI (MPEGiiCf 

aonwra©M p e g - 2 BK««ttts-ca-~< h n 

$n*. ««i©K5 h • u- ni > #M©tB*tassi 
gtcti-^^^sn. »ttrt©£/->»bRa t GOP 

[0016] mmotcibic. mp EGmnmmt<D—i& 

50 ©b^+Rtfi + l#@©bi'9 1 + ©-0-i/*^S 
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SO' (gfcti) &©b*^i>rtril@£©-?*a:/a? * 

*q*^a«Br*wr4. h *©{£««. m 

P E GM&ic*sVZtifmf£i&<D£WJ:WC$>2>. H 1 K 
7n<*ftS«fc5«C. -I&S^nSi. tt*^d»hiH4, . 

i#gOf?ft*6i+l#l©f?5 : t'\©, B3R 
©vi-aya, * (MB) ©g&©/c«t>tc<£ffl;*ftS. 

[ooniiiot^t^n-fe^rB. i*s©b* 

•v h4 3KA^-r^„ h;n 1 3fimzm%.3- 

z.*, r 4 3©Hl*iLrW$ft5. C ft 6 ©<~< * h 
»it»*1Mlai» 1-4 1<CJ:Q. 5teffStf <*fc«) W 
+ 6, "Sm-T'-^iPftfft-Svi'a^'P 

Afcttrasft*. i«i^-.h4i©ittiM ib 

»tSii» h4 3*»6©a#*»&«#3ft, Stttn-* 
-OSfflHI (DCT) 2 KCA^Sft-5. i§ff&3lM> 
^&3§2 1 ©ffl^«. *HbS2 3F*JTJFHb3ft*. 
fi^{tS 2 3 ©HtfjW: 2 o©ffl;fj 1 2 1 SO? 13 1(C^ 
US ft. — #©fiH;*H 2 1«7> • U>^^#^Sfti' 
©T«©S* 2 5 icm h ft . EffiR^ffl $ ftfcSKcfi 
S^ftS. ffe©tH^Jl 3 IB, MM(DW^lt-7-i'U7u 
vtKDVLTC&MOX, 7U-A ■ 4 2(CfBtt3ft 

•s. wufsrit c©m2©a^3i 3 nr&rn?- 

*tttt#*«a-v r4 l©£fJ7j£Jjni§E2ft. Mb*=F 

t©ta*»'-y3>5:7 u-a • ^*>; 4 2(tii*p-r 

[0 0 1 8 ] S2(C7^3n-5cfc''5«:. 3o©£W :/©b 

itftKW^fcstireassft. sjj^^^h;i/ 

©^IMSiL^I,>, Cft6©"I "bf^^+ttlfc** 

m<Dtc#><Dwmjjt-v>t\s-cftm?z>. "wet* 

+ "*fc«"P + 5fetffi7^ +*>*=>©«)#'< 

frJMCfcOJBJfcSft. *J*©b:f *+©»*J|tje©fc 

+ "£;fc«"B"b 2o©ffe©f?ft, 
r&fc£ja*<!:f?3fc©b 9? + *>t><DW)&'<9 bmm 
^■cmmStl. |fc*l«e©fc»©»»-f.rf-y£t/T:«: 

CO 0 1 9 ] m*i*e.9*+ ■ f-f^WfSl lKJ: 
0. ^*©*?-»:/«::toi»T*WtS*i*. *i«: v 
tr* 5 1 + • * 7"ccaw©a^bv h «; t> 8 x 

8DCT:/n?*ecafB3*iS. <BJV%R0MK#aS3l 
3ftS<fc5«:. ~? b <) ■> ? Z(Dgm JtfjSJRSft 
•5>. Cft6©»»«J: b2* + © 
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mriTfT-j . b^^+ • £ 7"©jt$ifi. so' 
h^SO'-e©ftl«D a D»CCitSHig^e»ft5 0 m 

ma>\£v vmt. MPEG-2«ffitcfci>ttisn4 
^D->-ytW>, mnic&DCT-fa -j miss: 

<fc«3&f#3ft£. §^;u-7'«. ^77>-;bJ7* 
7'- T^-^ifefli^-SCiCCj:*?. BW©oJ£g3- K 
io (VLC) (cj:t3x> hnb|f^b$ft^„ 

tm&m (dpcm) cn*^* b wnmticmm 

[ 0 0 2 0 ] x> r a bft-Sfff©aj#«. x> h n e« 

<b. scfanmR3*-osE»*acT. m*©**^ 

+a«8Bai©«fc , >K:. jffig*aDrtt#«jeacf 
«) ttSiSHHKieSftS. 

[002 1] MPEG-2ff^3§©»flMa#&K:oi,>-c 
20 «. Carr6K:<fc£ 1 9 97^4^1 BttW©#HWHPtB 
61^0 8/8 3 1 1 5 7f, "Control Scheme For Shar 
ed-UseDual-Port PrecMcted Error Array"f l¥^$ft"C 

-Sby h • u-h (cbr) *HHfc;fcSaoniJ 

> h • U-r (VBR) ^{b^©a**t, N.Mo 
hsenianCCj;^ 1 9 9 8f 3^1 9 B#^©*S^Ui 
1^1 0 9/044642f. "Real-Time Single Pass V 
ariable Bit Rate Control Strategy And Ehcoder""C. 
K*** • ttiX'-'l (GOP) S/tB-? U-AKBBilL/ 

30 m%?Z>1 U-A • >->^©SlE^-fb^ Boice 
1 9 9 8^3^2 0B#W©*a«Ff¥tBK»0 
9/046 1 1 8-f. "Adaptive Encoding Of A Sequen 
ce Of Still Frames Or Partially Still Frames Withi 
n Motion Video"TI^^3 ft-CV,£„ 
[002 2] li(TfE©t»fg£?m£ It, *^BJ©MS(C 

mm 1 2 z&m b ht&w? z> c t tc-r -s. 
[o'o23] mtt&siitft£Sib->*7-A-c«. n 
/^©b-f* • b»^ M h v-a*j^ — h • u- 
40 h • 9 1 + *;u±cc^fi-fb3ftS. bitS©-^ 

>rtS©^ib«: 0 . b^ ^ + n D D »©^b ; &JS$ff -5. 

©W#S4$)HSl-rSiS^U- HI8P7Jl/3'JXA*ffl 
l». ^■C©#M©bi'9 : ' + D 0 n W ; &^L<-r^C<!:{C>FftD 
■TS. ^Pttb^ar • V-*©tB*h>->F*9gCCgE 
C\ ^S©FJ-Cb- ? h • U- h*«S"C4-*. as 

so ft^-t-^' u- h©s**jijsf ^^©-c* 
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[0 024] J; 9f£ffl&CB, Wmm&mt<Dtc#><Di/X 
7-A • y;l/— > 3 >#. MPEG-25^<DtT7 r *## 

©K^^tt*. ffiHHHBTttWKtf v h • U-F£S8 

at'i»ii/<ci,>. etc. b^* • v-x©ifr*wfc#« 
^srt-c. ra-<oGOP<iKi*yti4GOP**#i-* 

J: 5 K«» 3 *i ttc >. £ff#8Ktir£- U- F «H»<Cf£ 

h-fi-e. gopfTcb— jetr? h • u- F-rttflrr 
*. iftiLt, c©fi8fiBK#WK— £©?J£tr?» F 
• u- FESi£ fefc^T. IMI*SJ?l{cJ:tiB > #IPJ(c 

^ , *sc©^'f-A{c*jc>r. ^accfigffistiff 5. 

[0 025] J£-£U- FfWflKDfcabfC 2r><D 

#cft#?' y y'a -b mc<fc 0 Bt* 3 ft, ;fc(c c ft 6©#t 
tf-*ifi7^-P©^{b©BU{C. t*y h • u- h^riais-r 
£fca!>«:<£E;*ft.5. l>ftiOT^B-«t, #«© 

7 4- pj-ty t? : T^n-^rB. StitB££L 

o , iian©^g^sk% i&oti. 

[0 o 2 6 ] w^wr^a-^tcfc^r, fe^u-KW 

iSlT^^';XA*5Sf^5 : -i'©b*-y F • U-F£itg 
U fI*©##i§©#*(c^S:£f*U- FS«S£j^T 

-rs. cn«oj^t*^ f • F##ffc«rfcfce>-r. a 

rtti- ©gopi*********. tii«3Wii*>w 
l»hrt>4. Rf^BW&SGOPftRCfflttccfc^T 

[0 027] J:*itt. 7 •( — F/t * f • T7"n 

-*KJ:0##g©b* F • U- F«&WK*HS"C*. 

ttits < ]^»'(t©fcs!>©vju-^3>*5gg^3*is. u- 

AS. Bit? FXF V-AiftK. ^-^(C^O^S 

n & < tort * ffl t > r s ft £ . 
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[0 0 2 8 ] te^U- MW©7;U:3 , ;XA«:«fcg. §t 

>ft©*-y? f • b», f • u- F^furrsttfco 
by f • u- F#^H;*tt&. c©«jrb. aw 

StfGOPrtteteOT— 3£bv F • L>- FTiW£T£C 
ifclTtBK.U E$3>«(C— ©Dnj£t:» F • U-FEEIg 

(c^L/ffs. «wa©»tt*Gop«as©fc*. ^ + 
io • a » y. r so^ifrf ? vrpmy ■< - Y*< v 

S„ J/->»b«:Bior. GOPii^K^li, 

I BM©#— ? y 7'MP E G- 2 b-^^W-^S (BPa n D # 
•^•:IBM39 MPEGS42 2 PBA 17C) 

[0 0 2 9 ] TE©-b^^a> 1 B. *^CCge-5^S 

sfflbf^iBi^f Atco^r&^s. 42^^ 3 >2 

20 TB. **W©i^U-F*(lffllS$R«:-3t»T. S/c-fe^ 
3 > 3 Ttt, S/- >^k©JS^©^ U - h *IJ»S^5 
(COl^T^So H2 4'^3>4fB, ft**^<';7 
r ©S/Mt- -f X©^g. SWCf -5 ?t*Jl"^77 
tWKO^T^S. H2i7^3>5-CB. TfJK©^— 

[0 03 0 ] 1. ^MSfflb^^EQS^XfA : H3 

b, *^bj©7 f;<» ^ • T7u-?i®mL. m 

30 o*i<D#^ (y-^ 1 , v-^2 V-^n) 

Zmifcn*Ht : ?Z&W&&t:7 s *EEMisXf- A2 0 0 
*^-T. J/XfA2 0 0li, »-5iW)MPEG-2tf 
^■^f#S2 10<i:, t?#S2 1 OKlftttStiiflll^©^ 
»7r2 2 Oi, ifg^U- h©Jtai^S2 3 0i, -7>l* 
VlsirVZ 40 i, ?• * *;U • ^ V r 2 5 0'i 
tf. TKfHKb3tifca*>»)©t*^ + «: 

Mfs«ttt*i^r5 0 ctieottH-B. ife^u-hsu 

'fll7;WJXA2 3 0^©A^^'-7>-^iJS*). T;l/ 
3* U XA 2 3 0 #f£2j©<£ 5 . ©flF#f§© b » 

40 h • l>-bZ®mt>cftW?Z. 

[003 1 ] a^3*l*->X^A2 0 0-CB. S?f#S 
2 1 0©bv h • F*s. (V-X 1 , V-X 

2 v-^n) ©ffi^mttK^. *fit>-rss>e 

rt©i/->^b©^4t(c4>i-^#^5n5. }fW 
OfflKB, M P E G - 2 StStcSJfe© b » h X h y - 
A££j£-fS. a*. #^^2 1 0©rt»*fcBi1*.© 

ci-rn^(cis^r3itT$ns->->^b«itBJii^B, a 
*v-x©iajp©*wr«ffliBf8#sti*t». s##sb 
tot? f • u-F«»s^u-Fiwwaat2 3o«:fie 

50 c\ GOP^i?SfcBv->S!{b«:fet>-c^S-rs. c 



(10) 

f • u-h (cbr) -cibiprzct&Tumcr 

[0 0 3 2 ] tr^t • y-^ow#fla(WM9^«F«rr. 
H-OG O PtHitS fc«G O P g£Wr£ J: 5 KSHlRg S 

£&£©-C. ft^l"^-;7r250lt ^-r^U- 10 
A2 3 OfCffl^iASn. ft^-A-;7r25 0©t* 
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[0033] 4*?8©«T<DBi9J-Ctt. IS^U- hftf»- 

[0034] 2. is^u-nwai: ccta^s^u 

2 5 0<O3fci«att:H-r4fl»«i*«C. (EEffit'? h 
y-Ai^K) ISftU~h1MMtB2 3 0.Cfttt3ti 
£. ##it$n€.#ffl©t'-> F • U- Hi, -&©#ffl© 

i@Htg4. ^JKfiF^b34i£:£T©#ilfi©«i£jK©£ 
[til] 



1) 



[0035] C CCR, te&ffi. i ©t v h • U- h . R t 
«=f+*jU • u- h, X,»«lli©WIBE"T?*4. 

[003 6] f z**mm<m&!it. ftffls^sti- 



^^fV^r^sfts^©*?^^-?** (iso/ie 

C JTCI/SC29/WGH N0400, "Test Model 5", /spril, 199 
20 3£#ffg©C£). 



F£jj£fc7%>MC*>4r5^ CftBMPEG- 2 5^ h • * 

b, = d/Q, 
[0 0 3 7 ] CCV^fJl' ■ rfvjt-HcAX* Vt>? 
+ [*j©*-y„ h • f y h»b fc©T* 

5£2 ) i ©fy F • U- F#. ★ 



[»2] 



2) 



★ GOP*«wriB*IBIBPB«:»L'C^©«l:9{c|fJ|t3ti 

So 

[S3] 



3) 



[0 03 8] CCTcHttfJ^tjCf^ h^JiE*^ 

y-^-C**). N.BGOPrtOfi'ftOSit**). 
f,ttili07i/-A' u-h-c&s. ©tsf-fi*j£fi-fb £ 



^©«fc ^ tc^ie-r a c i r * s . 

[»4] 



4) 



5) 



[0040] commmte&j-itJ^j-z ». ssas * septet o. 
rt©^T®trf gstA»fcr #<*ft&. 



SiiCt-; F • U- F##©J:5«:ft 



6) 



[0 0 4 1 ] *«W«:fi£^«BhW^a:{fcJ/^f-A«:jBi> so X. c (1 Bb„ -Q^K^K. b,,Btf*? + *W^ 
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{fc»<9>-* MK, #;|§©tfiigg#. GOPtf 

[0.0 4 2 ] S-ffi«i«tS©K^{CJ:0. fc<f:x^->^ 
{b&i«firt«:*Jt>r#E40«:*ofc»^K*>. b?h- 

b? h • t-$zit&t/-> ■ t)-j bom^ 

3Wto»5. c©tt«*lfiik-r tff h • u- 
h^b#GOP£J?±rfMPg<?ft£# 1 s/->»tc 
tt. »a«:»iwiB«iii-a-6tittc». 0Utf. ->->&{k 

tm&Lti^i&S. GOP^WKfcWSftfT b* h - U 

- hK*hr& 1 0%©Sfb#f£g;?;WSS„ V-> • # 
MSH^-T^l©^, by h • U- hSEftKSWSWB 

[0 04 3] 3. V->£ftCC*W4tt£U-|-IW»: 

*>#££U#s. -en e> tiffin© b* * t • ^-c^ccfc^ 

T. £/cffit©GOP{iHKfc(,>Tf6£W#£. Mif© 

Ssfc-ctt. b* h • u-h^b&sGOP^isutfcivcft: 

(CBR) • K-C^ffl"T5Ci>Sr{5SUfc„ C©T 
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[0044] W^gCDF«ggl5*/t«Jta5<D^mAHC*J(,» 

r. ##ificDaMf : j'?-+^©'>->^b^ai»ff*iii 

fif 2 ft. Sf fcft V- >rt©SH 1 © b * 3=- + zmmtt & 
UK. ^-V^fb^SCiAS-C^-S., ->->^-fb#f£ 

£-rst§^, 3SGOP*ip*^r^7$n-5 0 ihsspi 

io 73ftfcG0P©^f£©b^i>±i,-a?#<b;*ft. -e 
©&ti^8ffc&v->©«^£^»jTSfc»K. u^> 

T. 5$6) £fflt,>. MOGOPOt? h • U- h£ft 
JW*fctf>«ettfli3h*. B4tt. MGOP**©fll 
MtfK->->^fb##££T-2>*§^©. »fcftGOP«a 
V->^{b##fe£-r&b*^* • ^-^KjSD 

r. 3o©^-^*sEgij$nr^$ns 0 

[0045 ] Srfc&V->1©g£©^9Jtt. MScSt* 
< . 4$ 9 ©GO P©&&© b* J- * K^fc 4«rfc 

20 >©3ti'©bi^*#p f^^+ r*o, ae^sv? 

a:/n**aW>h5£L,T?^{b;*ft£*§i§\ C©b 

^+©«^«:i«jfa<»:ji/j:;*fts s caitnta 
mi] 

7) 



n 
r 



[0 04 6] CC"CX,ttI tf***©WMt n 
.«GOPF*J©P fi'f-fMBt^f r 

,«i t^5 i - t .jt*feSK*f-rs-€-n€ , *iPfi'5 i f 

fltSCfBfcTi'f-f»ltflE©Jt»'r**. r P RJ>-r.©A 

sgffitt. ^-ft-efto. smo. 2 5-C&&,, «$fsx 

,BS6) Tt? h • U- htHf©te»Kffiffl$nS. 
i/iDiGOPrtTJ: ©b^? + #?J-!f-fb;*ftS 

i. b*?+*^<bir£fc&K^£ft£Sii&©b* 

f-SW^S^b^-7^-^?:jaffl-r.5CiKJ:i3. « 
^ft^Ktt&RtttcJGIfSti*. GOP©^W 
tUfii, frtefcV-^OWt*©***!. URg©^ 
^fbMSt -5. C £«c J: OSWtT*. 

[0 04 7]gEK, fHt»#GOPrtr«CBR-t-K 
"CWFU Sff^iCBRt'fsl- • A^yfcaEg* 
^Jl/^fflT-SCiK-o^T^/Co rtvVr • T># 

tf. cbr u-.hSiJtar;uri' , ;XA©g®B. gop© 

(m«/<-;7T • 1^-1' X©8 0%) tffl-V&ZCt 



30 



40 



GOPrt©b*y h©ja*J^tS*/c«i§/J^^KJ: 

#ISMSU#-£>. C©KM«J#%aStl. ^©GOPrtT 
ffl«$nS«fc^KKtf$ti-5. C©U- GO 
PS^Kte^tt-. h • Is- hft{bP(S£A,£J|£t/tt 

f -^ h • u- h^-fb#->->^-fb&£'K:tet,>-c^ 

M^^-rsii^. ^wcfiie^^^^r^awwa (b 

6) KJcOtm^nfcb^ h • U-hA5;x©<fc^K^g 
[»8] 

8) 
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[0 04 9] CC-CR,«5K6) tcm\ #lfiiK:*fO 

t*? K NiBGOPrtOff ?r©8t RVf 
i©7l/-A- ^-;7r5tiiagiE)JS 

m«^?7 7 • imx©8 o^teflrrsttfcOK:, 

SWtGO P ©** 9 (CtetfSA- y y jfc«g<!:|lfc <*ft 
S. BFESffiW:, ^->^fb&©b- 
T £. 

[0050] 4. f+^-M'-;7r • ^ 

B, = 2 • AR.„, • tgo p... 

[0052] CCTAR.„ttIR,-R,, tgop... 
fct&XGOPBSRSJ-C $>•*>„ 

[0 05 3] SC9) -C«. Vm2&Qm$tl'0.>Z. 

^ 7 r #&#]«: C©-!MXB,©¥ 

7 r £^©1M XC^gT^a^fc&Kg^StiS 

#1 6Mt» F/#. AR..»*S8Mtry SO 1 
tgop...= 0. 5#©t§£\ 3 07U-A/#®7 

r. *fjcr sw»jji5i«o. 2 5#tw. mtfft& 

0<B r ( t) <B, 
[0 05 5] >*yS-$'a •&&m$W<D?-< XZ&Jg. 
u m«o. 2 5 t LrjltR$n-5> 0 
[0056] 7 t3E»«B, KKCt. EffJ 

a • B,£B,£ ( 1 -a) • B, 
[0058] con^rt*. #M©fc*«:ttm3nfcf 

R, = R, ■ [R t + ( ( 1 -a) B, 
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}i> • e-; h • 1 — hrt-y i-* h y-A^m^rs. c 

(D^yyyicm'MbX, 2 0©F,Sj $ tlte Vtl it 

10 [0 0 5 1 ] ? + • £ 7 h • U- h*>6©S^St 
(i^*5AR..,-C*0» S.*©JS^iOr, £©fllg© 
&KWm^ IJHHIIB©««GOPI^IIBilBIi;r**.i 

■< x«#© ct -5 <c«be § ti & . 

C«8] 

9) 

SKfti/^AtCfctvt; 5£9) fcto^snsj: 0 fc/h 

V-j h • U-h*>6©**£fHBgtt. *ft«:fi£(,»«l» 
20 Sh4»fttt«c64l>. 

[0054] ^-f^JU • rt -jVy • 7>^-7D-ifc 

(S5#M) ttflfcffl 

r • ^Jl/fct. 7 T©HgSR!>'JSg|5K:§TS©«Sw 

cne.©«Swi|{«f^ h • u-h©#gs£ 

C*l 0] 

1 0) 

[ 0 0 5 7 ] -Jr-* 1 : C titt* -j y r femgUfiE&& 

[»1 1 ] 



1 1) 

T5r [S6:l 2 ] ZR,>R,1-7SR, -R t > (B.-B,) / 
t g 0 p. .„©*!£. 



B,) /tgo p„., 



] / (XR.) 
1 2) 



[JR13] SR^RcJLoR.-ZR^Br/t gop ♦ ♦...©^ 

• R, = R,- [R,- (B ( -aB,)/tgop..,]/(SR 1 ) 
(T>y-7D-*I0) 13) 
[0059] sJiEfeW-CM:. HfeTi">3 >«^?T$n *iSS^^W«:*4Jg^r*4. -f&fc*,, 

[»14] 

[0 06 0] : C ttfcp< 7 y 3t«£#±ffJ© * 

B,> ( 1 - a) • B, 14) 
[0 06 1] C<D®-£ViZ. ^-^y^g^St oT^n^. 
4^. *fc«B,CCB*4tr» h • is-VmttcWm ' 50 C&15] ZR,>R,©Ji^. 



(13) 
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R, =R, • (R c / (SR.) ) 15) 
• #•}>) 

[$16] IR,<R t loR ( -IR,>B f /tgop * *..„©*&£. 

R,=R« • [R<- (B f -aB.) /tgop.,,] /(ZR.) 
(T>^-7C3-SgL/) 16) 
[0 06 2] WEfeWrtt. {nibTVisa >«IWt S*i *«g^rtK*-St§£-C*.5>. -J-ft*>fe 

[$17] 

[006 3] 3 : cn«>< ? 7 T3t*S#STffliJ<D* 

B, <a • B, 17) 
[0 06 4] COtl^TB, ^*7 7 3S»S£iiJjn;*1i 10*oJ$n*. 

SteliB.KIiSSt^ • U- r£{W£W**fr ★ [$18] X.R,<R t ©*§£. 

R,=R, • (R c / (ZR,) ) 1 8) 

(7,T-Vlsif • T 
[$19] ZR ( >R, IOZR, -R c > ( B, - B r ) /A * t g o p.. 

R,=R, • [R,+ ( (1-a) B,-B r )/tgop..,]/(ZR,) 
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(tf-M'-^a-fctO) 
[006 5] fyfEJim-Cti, HfeTf >ttH?Ti**l 

[0 06 6] 5. ScH-ffJ^fiffci'Xf ArtT?<DMPEG 
- 2#^gCDffiffi : *f£gi©iSJIKft5£S#fflt*:r:* 20 
BEffii'^ 7^ Art-Cl^ffl 3nS±t©M P E G - 2 $£#8 

[006 7] 6 . fSRJSS : 91 K ft ft •SS' 30 

^IMt'ftEiv^fAa, 4o©MPEG-2ff 
#S (*?#g 1 7bSfr#«4 ) *flH»-Cf 5 U- r S 

■*-4tteto**t/fc. i/->»b*kffl«. w^ww-csiff 

. SIiP/c^(Df->^i'©g^ 
-5>->->rt§**t. S*#^->^b££t?J:5K:jI 40 

[0 06 8] ^lOff 1 ^ • V-X<D-fe-^ h#, 4: 
2 : 2^P-7ffJS©-B*I BMnv-WJk ft 

(CMTVD^WrS^. (Care) -C&ofc. V-*tt 
4:2: 2 *av^5£-Cj?-SHb;*ttfc. 2o©Bf2?- 

ff«lRO ! 2TB18ilt l ^3SO'4t?Bl 

(,>T, 2 9. 9 7 7 U-A/fjrCifco/c. ^-f^ U 50 



1 9) 

[006 9] HBtt. *S£U- hMMtKtJfK 

I BMnv— > + jURt>'MTV~>-^>;*#i. f&©2o 

[ 0 0 7 0 ] f 1 Otft • V-XOfe «:fflt>, 4 

CC^$*a-S„ C©^^7tt. 1 6Mtf » r/U>tC*ftt£ 
^t*^ • tT-v h • U- r©M/h^£fc«fij|fJ£j&£ 

[0071] *mm<DisX7-j*<D&mifi. &*h§«#-£ 

HfTti.Iia, SlCtft • >*©•&•;, r 

K*fbT. *»M«:J:0ifcdES*l*3|yftPSNR«i. 
C B R*— F&C*5t,>-C> Igt-; h • U— I- (4Mb'? 
h/#) «Cj:»)JtiaSSti*¥^PSNR«i*m-r. * 
1 5 jSf^&y-X (B*IBM, MTV) 

«. SSsf-W^fifb^xf-Aicfc^'tw^ !S4Mt7 h 

a«cv-^ 7esso*^ab*u>^) 4. @SCB 

R*- KOIS^J: 0 ^>iSi,»n a D»-C^b-r i> C i *bJ» 
«cr*. fi^f, *^(cft^iKim^a{b->^7-A 

[*1 ] 
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WPSNR CdB] 




(R== 16Mfcfv 


CBR 


B*IBM OWS1) 


38.4B 


40.11 




32.11 


31.29 




30.26 


28.24 


MTV C*HH*4> 


37.79 


38.65 



[0 0 7 2 ] *2«, ffl— (DM?* • V-^*«fflUfc *'St>*8Mt'7 h/^CBRt- RCbW4B£tf ? h 
^i»*;U • h • U- h#3 2Mb'*; h/# 10 • U-h©«^©?^PSNRffl*^f. 





TO] PSNR CdB] 




mm*mt 


CBR 

(ewe* h/m 


B*IBM (^1) 


40.49 


42.40 




35.36 • 


34.61 




34.16 


31.70 . 


MTV C«HW*4) 


39.96 


41.00 



[0 0 7 3 ] ft^-^'^r -^FR^^F 
^^^«ltJPOWSW4*3iiE-rS*:»CC, H8«, 3 2M 

[0 07 4]S3jt 1 6MfcT* h • f 





PSNR CdB} 


PSNR [dB] 






























34.75 


36.44 


33.60 


39.86 


40^7 


4QJ7 


40.18 




34.15 


36.09 


33.77 


35.09 


38.73 


39.08 


39 JO 


38.99 






>W»4 






B* 








Bui 


Bio 






30.49 


33.52 


33.49 


32.55 


39.00 


39.09 


38.48 


38.77 


BFEtBGfli 


28.55 


31.35 


31 JO 


30J8 


38.03 


M-10 


37.45 


37.60 



* (BFE) a«f*«ffl-i-41»^©. RCfttfflL*t»it£ 

fctk«Lr. tfjO. 64dB71M&2. 17dB©PS 
NR ©»##*§)&;* ttfc. 
[«3] 



[0 0 7 5 ] ^2©Hi^©-fe y IBM7-;UF 
7y * ■ 3v->t> (f^S 1 ) . M i x d (flMfg 
2) . 7? htf-JU (##S§3) , RO'Mi xe (flW 



Mi xe-Cii. 7. -is (Susie) ■ */~tr>*lC x 
50 ft. ftU-^-;77lil2Mtf-;h^-5fc. 
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IJ13T, «W#3RC«9H»»4"Cttl eXNbofcfcl 
»1 ©**©*» KOW^iBI— C*o7c. CBR 

tifc. H 9 B. U - h MflP&ffitctt 9 . fif 

y-*©-fe » h£fr#<tTSrca!>©-£stb'2» h • u- h 
#121 OfCTjrStt*. cniJ2 4Mt>h/#«:feW5 

-r. 
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* [0 076] S4B. ^ffilg^Xf-.i.K:.*^ RycB 
R*- Rcfcwsase-v h • U-h (6Mt>? h/ 
#) KJrOjtfilSftfc.-T^PSNRfil*^. c©^ 
tt. »1©IBI©H!? Hc»Lrjfti8S4afcK^a7^ 
ftSSi. IB— ©«Rj*inT. ^Hjco^W^fi^b^^ 
fAB, CBR*- KiibSKL/T, JMtfty-x (IB 
My-)lY-7'jt>, Mixe) tCfcfOTB. ffifrtcffil* 
fcT** + flil*fcfc6Lfc#. J:OttMlftv-^ (Mi 
xd, 7 » h JU ) ©SJ|£3C# L fc. 
*10 [^4] 





¥$PSNR [dB] 




tttrtWlft 

cai-24Mevi*/tM 


C8B 




37.03 


37.72 


Mixd (tf*»2) 


33.74 


33 .19 


7v h#-Jl/ AW* 3) 


37.67 


37.58 


Mixe (*HMI4) 


38.66 


39.37 



[007 7] 2 4Mb' y b/®<D? + *)l • b* h • U 20 

[0 07 8] 7. ynH2X«S : HI 2« % #«9Jtt:|fc 
n6©«tt«ftfflSnStry K ¥^MQUANT, & 

£ (Xf-?73 10). -b? hStifc*^ SffcttS/- 

LT, *fcB#rfctt 1 W^tGOPOftfflOt^ft 
iUrW^bStiS (Xf-;7*3 20) o Sffcttt/-> 40 

[0 07 9] t*7 K- u-hR f 3&«ft«^sw:#LrW- 

(^-;^340) . #(C, i/->SHb7 5* 

o). • ^^7Tiwfaia«3Wfra!<oj:5 

i KTflF-SfffcSftSb'f^ • 7 U-A<DX h »J-A<DG 50 



OP^CC*S^fr£«»rT* Uf^38 0). 
S5£©»^ «SilWf-^3 0 0CCR0, *J]J*7jt 

asti* 9 0) . 

[0080] Bfistt-ra ±, *mite <tti«, 

gun^o cw«Hs^GOPrtm -St- 

yh-U-h (CBR) ~CW) ft? 2>C£% oltfeiC? Z> 9 
[0 08 1 ] GOPmnWfrXv b * l>- h^g!JET 
iCtlt SrfflCDtt^a^ibCC^-r^^U- 

s/->Klfc*U3W, b^ • 7 u-acox h y-Arto 
ffl^ttttattBrfts.' ^->^b^flfers«^, sig 



(16) 
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ftlclsMSn. *£Hffj«c.-&< GOP©t» h • U-h. 

[008 2] u->&it(om£ict:??+&mz®m? 
ztctbic mtz&mvmi&mmstitc. gop 

r3t«S^M*5, ->->^b&©§r/c&GOP©Mte«: 
fc(,>-c. 0 4jt&3;h6. S^SKSSIS^S^^^ 
r F*J©T > 7 n - g 7 n - %m±? £ 

fc«xc, B^u-FSWggKifiitSJhSe^ • 
V- V S ti £ „ A ? ? r 3t«ggtM# £©*§£• 10 
(GOP fct -5^' -;7t 2c»g# . MS'-* » V 
7*SK(Wilfr<»7r • -y-WX©8 0%) JrOfc/h 

sco , sffi©f -^ h • u-haawnsti*. s»cc. 

b^?t,af^^c6f„ C©SJ^«M(C. »GOP 

[0 08 3] ft^ttffiSK:ttlSJ-©7U-A • U- h 
THifFri**. »fc*GOP*RCfl»»fc*Ui, 20 

U- h©*8ifD#. BrS©*^*^ • fcf v h • U- hJ:9 
4* o fc 0 . /J\ T £i§^ B»|H||IOfl|*s& 
5=- + ^^ • >W7r#i'*?-A|*J{Ciffl#i£* 
ft, JEmiC* + *fr • V'j V • U- v-c&mtvv Y • 

**gopb$ihi(c&4-5<. ft*Aw<,7 7 -?> 

[0b 8 43 *»»Bm«. a>t*-*«ffllUW«E 
ny5A»&) Ftyc#£*if#£,, c ©*&#«. m«* 

[008 5] HCC, *^Hj©tStl^f-rSfc»«C. v 40 
'»CC«fc«3Sltf l^ffc&<n^©4>&< 4 <b 1 

o© y n ^ 7 Atstgsiaaw 

[0 08 6] S<t*iLr. *»W©flteSCCWLrJUlT 
©*^*H?n-r4. 
[008 7] ( 1 ) e-f* • 7 U-A©£g* h y-A' 

x h v-i*zm\itvtmt?*>xj-v yt, mu&m* 
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( 2 ) HuiSiUJQ: < 4 1 o©* h y - A©?S-5f{b£I&Kj 

ccsiottf sx^- » y*. m&x k y -At*j©^ 

( 3 ) miznmt*mmcmmit-r s * ? ? v*k imb 
'pts. < £ 1 1 o©x h >; - Art©frga->- >^b©&ai 

t?. «rse ( 2 ) satg©*ffi 0 . 

( 4 ) m&'j>t£ <iti o©x h - Art©Bfri2->- > 
^t*«Hi-r*^f < y y*£ts> mria (3) ta«s©^ 

(5) wsa^ft^ttWfcja^fc-rs^^^^*!. Mia 

£«x h 'J-A^fiX-TSmilBt*^ • 7 U-A©*g*f 

S^S(c4>£-3^. mria^sx h >;-a©^^ h u-a 
©^^b^ttWicsiEft-r -5.^ f - yzsts. sufB 

(1 ) IB^©^' 

( 6 ) mim^tzmmc&fcit-fzxT- •> yw, wie 
nmtic j: o ffiffl s n sfflfflwiBatfaHNb^ ^ ^ - * * 

■B 1/ . bJIES^ h >J - a bT ^ f 9 7**^ 

t?. me ( 5 ) ie*g©^tt. 

(7 ) BirfB&X K V-AtC^Lr. tlTEMffilPlffi«cfiH9 

{b^'7^-^*iaK-r&f5iB^f-9 7'* J . h y- 

AF«3©^->^b©^aB#«C. Ste(Jtr/c%7U-A • 

if)i~y (gop) ©ra^tcie^Ts. «re (6) ta 

(8 ) uiax f ';-Art©i>->^b©^a«iLic, m 

fc47 1/-A-W- WB»ftr 44*. fit B©J® oJtl 

4^ f- v y&*5ts> Btria ( 7 ) iaig©^i£ 0 

(9) ^>->^t©ftim«c|^br. W8a^f#{k=&ttW(c 
^{b-r^x^^^. • v>\,-y (go 
p) wt, wntt£GOPzm&rz>*?-vy*-& 

i?iBff^©f!i^pM ; &ffiffl-r4c4^< . mtm 

BUfB ( 8 ) iffi<D*m. 

(10) Btrte^S^ h 'J-ACDPieft • 7 

*-*-rsc4«:j:»). m3J/->9£^b*i*a"r*xf 

vyz-gts, Bute (9) iB4s©2ra, 

(in frias^ f y-A{c»r*«nE«i«iffiiB«cfH» 

( 7 ) fflig©75»a. 

(12) i>riaw#fb*iinas^ h y-A(c*tur. ^ts 
x (- >;-Art©->->^b©t^til^«:. ff/oi7 u-a 
• if)i~y (gop) *in>sr5xf-;^g*. suiB 

h y-A(c*fb-c. fJIB?f#{bt 9 h • u- 
GOPrt-c-S-c*0. tulBGOPPa-Cpj^r*^, m 
ia ( 1 1 ) iatg©^ffi 0 
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(13) ffisznmttf&mE&t:?* • 7 h y - a*£ 

4tts«j«:aFB{fr-5^f-f -y'ifi. m^7 v y-A«:*t 
l-c. mssMmf* - 7 h 'j-A4stt5W&<v 

SItSXf? ^^tf. SUBB (11) IBK©*& 

(14) ffltaflF-^bf ? h • u- i-^ltsxf? 7' 

R...d = R. + E • f,/N, 10 

7u-ao^ h y-A i {cstbTtwsftfct*? h • u 

A i ©GOPl*3©f + f h 'J-A i©7 

u-a • u- h-ca*. frie ( i 3) istgo^S. 
(is) ma&w&s*:?* • 7 y y-A^-st'? h 

• v-Y ■ ?- + *)\,±.<<c2>mi\:?%7<rv7-&gts. W 
IB ( 1 3 ) 

(16) milB^miEfflff 1 ^ • 7 Y ') - A*. WlBr-lS. 

b> h • u-h • ^ + ^-»Kcgi^$ns9 i + ^;i' • 20 

7 r F*J «:>»■»* 7 r ') > ytSXf 7' iJiBflf# 
<b*«lWK:aU£{tr » 7"**, BUlBS^ h')-AK 

IWBW#<tf ^ h • U-YZ$£W?2>7-f-"j7'Z-3;ts, 
I5IB ( 1 5 ) s5M<Djj&. 

(17) msZ?-+*)i - /< v 7 y (D_tWRU r f : mt l cis^ 
f 7 t ^tlHEt^'Suf fi 9 1 -s- • v 7 r ©iiufa±T©i^ 

rn*»©fiw»Witc*5*i6, msfiHWtxv y ■ u 

- h ^ITS^f * 7"£^is\ fglB ( 1 6 ) fatS©# 30 
a. 

(18) WKflHiHfcK? h • U- hfeKKTSXT-v? 

b?ib^' » ^ r ?taa*SHtjfB±ffs^ : «««:* s*g 

£tf . UIB ( 1 7 ) IBiS©#?£. 

(i 9) ttrta^-swb^idWKiai&fkr-sx^^y*!. u 40 

- h WfflIT JU=f 'J XA^rffiM L . MiB*i>& < 4 i> l o© 
X h y-A©JHHfce? I- • U- **f-*:7 

ButB^-^b-rsxf- v^. firia^s^ h u - 
A©|iriara#{bfr63»ffl3*i£ft#{bRii-*. mriau- 
YMWT ;u=f y XAKSii"5xf^ ^4$tr, mria 
( i ) ia«g©#i*. 

(20) fas&nmt? zzf-vT-w, mm&mz y y - 

A© 1 X h y - A5:Sfrr S«f*©M P E GfiF#g£ffi 

striata* h ')-j»zmiicnmt-rzz.r w 

*£tf. BUiB ( 1 ) IBSK©^. 50 
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(21) mria^fix h y-A*ife?iucw<Hk-r*^» 

PmEMV?* ■ 7, Y y-A££j£L. luia^i* 

^ta^aBEffib-f 1 ^ • 7 y y-A&£g<bu -st 

y Y • l>- Y • ft^^irfil-ri>^r-; 7-*& 

is, ma ( i ) taig©^ffi. 

(22) ms&mtiimtcm&itr&zf' ? v 

- Yfmr>\y^ ') XA^ffflu, ttna^fe < <t 4> i o© 

^ Y V - A©^-^fb t* v Y • U- h «T5Xf :/ 
BUlBU- h$lJffl)TJU3 'JXA#, mflB^-fb© 

©^OSfcSftS-WK: . H«IB^% < i i> 1 o©x 

I- y — A©B<JIB?3F#f b t* ^ h • l>-Y*mU-fZ>, B5IB 
( l ) fe*B©#i£. 

(2 3) tf^ • 7U-A©^IX h 'J-A^iltS 

^ffi-cant, sx h y-ACc*fL.r. '>«<it)i'5 

y-A*SEWK«HWb-r«^'f'y^t. mriatf^ib© 
fa« iWB#^hy-A*^«rL.. ^»xhy-A©-f> 

h 7 7 b - A#f4$ fc« > 7 7 U - A#tt©^ rtlfr 

^tf. ^>%< it i -xDiimicm-rzmmzmmtz 
77--j7't. mtz^m.7 y y-A©sx h y-A*>6H 
»3ti*WKjl>a< i 1 1 o©#tttcgs-rs*a*rti$g£ 

z>77-"j7'-c$>r>x, mmmi<c&t:4t-fz>7y--j7- 
ifi. fria#x h y-A«:*fLr. Mfa^'fbKite^'r^ 

- $ s^f^ 7-^fy . iuia^ibT 5^7-7 
4>lo©#ft©tffil*Sft{cKiW«:iaio:-ra > jtlJ/fb-r* 

(24) mn&m?z7,7- v 7-1$, wiat-f 1 ^ • ? u- 
a©#x i- y - a£##tl. Huiad>& < 4 & i o©!f$i*f: 

tutsxf^^tj, tfrga (2 3) te«s©#&. 

(2 5) BuiBW-^b^^fiJI^fT 5 ^ • 7 Y y-A*£ 

rsu. mria^ffi^iBSEait'f'^ • 7 y y-A*— je 

t? . Buia (24) ta*s©2rffi„ 
(2 6) mrie^aYbWmiKmrfBSffi^b-f 1 ^ • x h y- 
a%/<? ^ r 'j^ns^fi. »E»«f-r* 

7t~v ~71fi, mittr* ■ 7ls-A<D&7 Y >J-J±%fr 

tffu i»Eji><c<4*>io<o«Ftt«:wr4aE«-%»wr 

MQUANT. ^?7tJE«K, S/fctt^>->^{b«:M 
?ZffizY<D'J>te < 4 1 -3^tf. frlB (25) IBIS© 

m 

(2 7) irfBW-^bfCJ;«)^$n€>BulB^ c j:< 4€> 1 

§x h y-AKj^rs^^bff h • u- h*£fc. mf 
IB ( 2 3 ) iai8©*^„ 
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(2 8) msttmt-t&z?- v y'ft. miEUft • y \y 

-A(D&Z. h y-A£:7 U-A • >f)\,-7 (GOP) i 

{tKtec^T^ffl^ns. 8MB4>fc< i t 1 o©$iJ8PJ#& 
ix&mt'* 7^-^, bJIBSG O P ©tetoKS&iflK: Hz 

? h-rsxf-?7*£^t?, Btrte (23) ieig<D^& 

(29) mrlSliiWCC aUEtf bT 4Xf»^*s, 1983 tr-T^ 
• 7 U-A©&X h y-A©f93aGOP©#*(caft 

T. WMtVv h • U-h*»ffir4^f-»^**tt. xo 

S9I3 ( 2 8 ) E«©*tt. 

(3 0) iriatW • 7 u-a©#x h y-ACcato 
fc&i9SBGop *^»:/**tf. tuia (2 

9 ) IElg©^ffi 0 

on irt£4>&< <fc t 1 ocD^tt*i. weer* • 7 
fit: ft ■ f-iowiaid*. atE^wr-s^f- 

? gf fc>£ i/- >©*flj© 7U- ACDfflJSgtc t i 

-3*. B9ia^->©^jia^aij-r-5»^x >7-^st?. 20 

1913 ( 3 0 ) l3iS©*ffi 0 

02) friat'^ • 7u-A©£s* h y-A#, t- 

(23) RIB©**. 

(33) • 7 u- a©^sx h y-Asaa-ra 

WfAt*iT, 1983 ff** • y U-A©^»X h y 

-^mincnmtL. mz&nz h y - a© 1 x h y 

-A£^{fT£ffl^©?f^gi. b98B^»cd^S©S 

*«c«ttsn, mib^sx h •j-A^^-r-smriat-^ 30 

OX h y - A©«^b*tttt(c»6ft-r4«f6IWWSB 

"(3 4) tteJ&gfMffli&Sft'. 5/->»b©*ffl«:|H0 
r, b98B4>&< it 1 o©x h y-AOtf^t^SftW^ 
»£HtrS#8**tf. 8983 (3 3) 8ai£©->X:rA. 

(35) flrGf&6IW0Ptta*s. i983d>& <itl o©x 

h y -A*^^br sfc»(cmia««[©«Hw® 1 otc 
cfcOffiEStT.*. < i 1 1 ocMfljBJtettW^b^ 
9>-**B»r*#S*dt», *9I3 (3 4) 83«S©-> 40 

(36) msmmsMteWMt'* ©ss£#g* ■ 

*s. ii9834>fc < i t-1 o©X h <) -AF*J©->-->^b© 

^mimt . t fctmsanx < 1 t 1 -?©x h y - af*j© 

grfcft? U-A • jT;U- y (GOP) ©PgJfcB^K:. KJ83 
•MUNMcfHHt* * ^rUSSIf . mi 

13 (3 5) 83i8©->Xf-A. 

(37) wsBWaraittttW^b^ - * Wf^fbf 
h • U- h 1913 ( 3 6 ) 83tB©->X?-A„ 

(38) flrKStt£M0&tK4s. B9834>& < i t 1 o©x so 
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h y-AF«j©'>->^b©*iaK:iSl/r. Sffcft^u- 
A • jfA»-7 (GOP) *B»&-ra«&S*. b9I3?? 
JHfctf* h • l/-h#&GOPrt-C-J&C*»). b9I34> 
)&< it 1 OO^ h ')-A©GOPfflTBl^T*5. B9 
83 ( 3 3) !3i8©:>X^rA 0 

(39) mssmRvvHmifi&wmx?* • x h y- 

a££e£U f983->X^A#s. >ftJt«T^S9IB^S^6 
MCIS^M«RS#>. U983^fc< it 1 o©x K»J 

-A*w*{b"r*iriBff^s«:i8«fc3ti*iirfc'<9 v r 
©5t«e(csq^a<3«:ti-5*. «red>a< iti-x>x 
hy-A«MWKt*»w{cautHb-s-4#a*dtf. 1913 

(3 3) l3*8©->Xf-A„ 

(4 0) mSZ&MEEffiVT't • x h y-A*^Sjbt. 
ff-i. iTEv^T'ui'ififria— 36e» h • u- h 

- ^-f^JUratCjgi^Sn, (9f3— ^t'-y h • U- FT© 
^SftHifgt-T 1 ^ • x h y - A©K3**ffiaET 4'^ + * 
;l/ • 7 r i£^tf. s9fB (39) fB4g©->XT-A 0 

(41) wii3£'£®mms&. b9I3^ t*A'A»? T 
©3fe«a«c t i-3# . B9I3^ < i 1 1 o©x h y — a 
CMMfb*aj6<tr**«*$tf. S983 (4 0) 1318© 

J^Xf-A. 

(42) flrett^wittStttf. «Kii>a < i 1 1 o©x 
f y-A©^^btr^ h • u- h&mrr* u- htm 
TiwyxAU^*, ffrtBa^toif^s^^ S9i3^fix 
hy-A©iWBiw{b*6*asti*w#fi*tit*. wr 

EU-mtrWVXAKiftT*. H983 ( 3 3) 13 
tg©^X-rA 0 

(43) gfraBtXftOfihfS^. B9fB^SX h y - A© 1 

x h y - A&&m? m*) icmnicmmzti ■sa^©M 

PEG}H*6ft*. I9I3^SX h y-A^t'f 5 ^ • ^ 
-jrOSftSV-X, *fc«^SX h y-AK^iJh 
Sb'T 1 ^ • ^-^©itjly-X^ty. W83 (3 3) 83 

(4 4) f 7=* • 7 U-A©^SX h y-A^rMS-T^ 

^xfAti-jt, iJ>%< it i -3©«w«irttfcfWb 

lo©X h 'J-A4IWtt5C 

i(cj:»). MiB^fix h »;-A*S0U«ciWb , i- 
©#-stiSi, I9I3SX h y -A<St»«tO. ^SX h 'J - 
A©-/> h 77 U— A#tt$fctt-r>d»7 U-A#tt© 
t>rti*>*$«r. *J>tt < i t 1 o©i($toCM-r.2.t«g ; Sr 
^tHT4^©i. «9I3^SX h y-A©SX h y-A*P 
6tK#Sn4l9fEi>& < i 1 1 o©^pt4(cH^4ta»tt 
I9I3SX h y -A©|»8aw#fb*»««:a 
sfrbr s^s-c^-^-c. i9e»WK:au6fbrs*Bw>. 
b9I3Sx h y-ACc*fbT. H983##{fcw:*$^-r^$ 
friB^ife < i 1 1 -5©$up iftt<t w#fb^<-5 ^ - ^ 
^tas-rs^s*^*. l983^{b-r-5^©*«. ftE$ 
«x h y - A^6«ff sh*«riBd>tt < i 1 1 o©#tt 



(19) 

35 

(4 5) WK»*t*8#. mflBbrtf • V U-A©&X . 
F 'J - A£#tfr 0. fiff2*J>& < 4 6 1 -3©#tti£^t? . 

nmts ti & > - xDim&KfflT zmmzmtht 
©£^t?. isris (4 4) letsoi^-rA. 
(4 6) wriaa«<w^«*i^»ffffl tf** • * f y - 

a££eX0. lulB^^f-A^. fuieiBtbf^ • X h 'J 
-Afc^fifbO. -fe^ h • u-F • * + *;i>±«:fK 
it^SfcJ&Ovjl^^U MiB (4 5) IB4S 10 

CDVXf A. 

(4 7) Mia»D#-^©i -piHfriBv;u^^u^it 

4©IB«c£&3ttS«&<D;<y:7T4, IJE?*? 1 ^!/ 

wtmtz— m\?v f • u-f • ?+*^ra{cs^2ti 
• V ~y ~? 4£s#. friB^-w-r 

fulBb'T^ • 7 U-A©g.* f -A^Ml, BUlB^ 
&< 4fc 1 o©1$ttKW-r*«S1-**ffl-J-**©*£' 

mria^tit^^sn-s f. ^mquant, 
'<j7t 3t*a . * /c»->- >^-f tec raf £ ®ttf-©4> & 

< 4 1 (46) letgCi'X-r A. 20 

(4 8) frtBttttofres**. friBe^ • ?u-a© 
f ij-a?:7u-a • (gop) 4 or if? 

lesx f y -A©B>ffaGO p©#*©??#fbK:*$t,>-c& 
fflStiS. f5IB4>&< 4«> l o©f«iSiDili)&^{b>'<7 

iwa*G0P©#6ie>«:«iwcc-b» 
*st?. iriB (4 4) ia*g©->xf-A„ 

(4 9) WiB«lWKaj£ffc-r4#®3W. WKef* • ^ 

u-a©&* f 'j-A©Hu!aGOP©&*cc*for. n 
mix? f • u-h*ite£-r4^&**tf. Mia (4 30 
8) iaig©->x-f a. 

(5 0) liriBb*^ • y U-A©&* F y-AK*to 
r, f y-Art©->->^{b©^ffitcRgor. if 

tett«IBGOP*H»&-r«#Bl*dtf. WfE (4 9) IB 
$8©^Xf-A. 

(5 1) friB^^< 4 i> 1 -3©Wtt*t. mriatf^^ • 7 
u-a©&x f y-Atcfcfor. MS&x h y-A*«|j5S 
-r^bir* • x-*©«*ta*##. meatus*. 
^c&^->©&fl©?o-A©«&gic*>4-3i*. fir 
ie^->©s^a*^s>j-r we < 5 0 ) 40 

iB«K©->x-?-A 0 

(5 2) t'f ^ • -7 U-A©^i^ h U-A©d!!M a 

>e^-£ (cjg^-r * 3 > - 0 □ y 7 
A - =1- F $>tt< 44> lo©3>e*- 

BfflOnJtBT'ny^A • a - F*a#>. iWEtrf* • 7 
u-A©£fix h ';-A*ft^bT4J:5«c. SulB3> 

tTa-jucJi^-rs^ai. Biria^sx f u-a««rx 
&< 4 & 1 •?©* h y - Ac^fb^stiw^asrwb-r s so 
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J:5«:. f!riB3>b-^-*K*g^Tr£^&4£#if. « 
g. 

.(53) MBIWt*atticaftfl:-r& «fc 5 k:b?IB3 > 
f*-^«:Jg^-r^^g:*5. H<riB4>ft< 4 4> io©x f 
')-Art©5>->^b©tfc(fJI#K:. *fctti!iria*!>&< 4 
& 1 o©x F y-Art©$r/c&:7 U-A • V^-?' (G 
OP) ©P§m(C, fifia4>fc< 4& lo©x F y-A© 
#^{b©16WJ5:SJCc;{b4^f "T 5 i 9 K. SirlB3 > b a 

«cji^s*©*$t?. atria (52) iats©^s, 

(54) HHBtWbSttttKfMJ^tr * J: 5 KWIE3 > 

Mt'ft • x F >;-At*lt5J:5(c«||[«h4M 
»7r ©*t»£K:l»3- 57^-F;<^ML, aula 

< 1 1> i o©x f y - A«D«wt*«iw«:ajc<tr 

IB (5 3) IB|g©^g„ 

(55) mizfrmtzwjmtcmfoit-rzj: i Kwiaa > 

f a -i!(C^t5fg)!i5. O- Hft0ffllT7U3"yXA* 
buIB^^c< ife 1 o©x F y-A©#^-fbf 5. 

h • u-F*«arr*#a%$*. H?iBtf^{br^«fc^ 
fc«rE3>t»-f jefg^-rs^a*. Biria^fix f y 
-A©ijiB^#{bipe>3iuisns^{bgeif-=&. mriau 

-FftOflPT^rfyXAtCffitt-rSi^K:. fJIB3>fc'a 

{cfg^-rs#s?:^tf, stria (5 2) ia«8©«a. 

(56) mria^-^bi- *> £ ^ (ctiriBn > t- a - f &t*g* 
t^^©*^ tuia^sx h y-Aiawutcw-^bo. £ 
«EEaef*-*Fy-A*£jiM-SJ:$«:» mriB3> 
fcfa-*«:JB^-r4#a***. t()IB^S*stiriB^fiE 
Sib-r;t • X F y-A%— J£f y h • U- h • * + *Jl 
±lC&nilL, ie£TS<i:5K:, WSB3>f*-f (Cji s 

^rs^®*^^. siria ( 5 2 ) ia«g©^g„ 

(5 7) Kft • 7U-A©^1^ h 'J-A©JS;I43 

> b ^ - £ ccfg^ ^ a > f ^ - ^ ^ w o oreg ^ □ ^ 7 

A • 3- F#i8£W-r£, d>%< 4*> lo©n>b-^- 

a©#x f y-Atcstfor. < <t l-ocmmim 
tenmt'-<7st-zz&mi. Buia^mx h y — a^m 

©4. «ne»x f y-A*7>«T0. f y-A©^ 

> F57 U-A«Ftt*Al«-Y>3f7 0-A!f#tt©C>rtl 

^ < 4 *> i ^©^tt«:ri8-r*t»fB4^w-r 

Si^K:. «BB3>tf»-*«:fK«-4*a4. «x h 

y-A^e>^#snstiria^< 4 4> i lotrntcmr 
zwttmmz&mb. bitibx f y -A©Hir!ai?-^b£8ti 

«K»6fbrsJ:5«:c SiIIB3>b^-^icJg^T-5^ 
Wot, wraftwtcau^tr**®*. mrte&xh 
y-ACcjpfor. BtriB^^btcfcc^T^BSti-stuiB^ 
)5c < 4 6 1 -ocfcWoJtg&^t^ > - * *S3SS-r -5 
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IB (57) IB4S(Deg 0 

(5 9) ^IB#^{b-r^J: ; 5K:lalB^>b- J L-^Ccfi^ 

mffBb'-r* • 7 h y-A£:7 10 

U-A-^7'(GOP) iLTflHfftTSJc'SK:. 

j6ft-*-4*a#. wes* h u-A<oi9EGOPoft^ 

S**tf > NE ( 5 7 ) IBiEcD^go 
(6 0) UIBbfr^ • :7U-A<D#* h y-ACC»L 

wrE»«fr-5<fco«:Bfia=j>fa-^{cfgflK"ra# 
-*fcjs*-rs*«*£tf. iwb (59) tBtscDgg, 

-0-e&& o 30 

[S3] *IHI3K:fiEl4©lSft4£«* MJ-A- bir 
[04] *»W«:se^'>->^b«:*jwsfcr^^+ • ^ 

[05] ^9J^^^tf*^m<b>^7'ACD5 1 i'^;U 

[06] *»«ccse^«aH"W^s{ts/^^A«:*$^r. 40 
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fc'-r^* • V-X<D3ll<EHz* h£ 1 6 Mb* h/«?<D* 

[0 7] 06(D^ - y-^<Df h (R c = 

1 6 Mb* h/#) *^{fcT*fc»<D£9ffcf? h • U 

[08 ] 06CDtf-r^ • V-:*<D3il GHz * 16 
Mb* h/#<D^**Jb • /^7rMk 32Mt'^ 
h/#(D^**;l/ • ^ h • 1/ — hrfB^T£fc#><D % 

[09] *»?8Ccti£^astfl«j^*{b>^^A«:*j(rir. 
b<r:t • V-*tf)3i2<E>-fe:* h^:24Mt'^ h/#(D^ 

[0 1 0 ) HQOfcTf** • 7-^0120-12^ h (R e 
= 2 4Mt^* b/#) *W#ftr4fc»©^W-trv h • 

[0 1 1 ] i9©fcrft • V-^0S2(D'b7 h*, 1 
2 Mb* ^ h • ^?7tS1^ 2 4Mb 

[012] *aw(DjsaK:se5«»rt«j*sffci/- h«w 
inm4. i i &#s 

2 1 (DCT) 

2 3 H^fcS 

29 mm^it 

3 1. iWtftnif-f >SQft 

41 m&wt**-vh 

4 2 7 U-A • y*r>; 
4 3 UtKffiai^ 

1 1 3 m&^f h)V 

2 0 0 ^IMkrftE^>XfA 
210 MPEG-2tff^g 
22 0 ^77? 

2 3 0 fg£U-hfH»Sff 

24 0 v^^U^+f- 

2 5 0 ^**;U • r 

2 5 5 • A' y 7 7 a»7 * - f^v*? 
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In the system solution shown in the Figure, navigation and selection for video/audio are accom- 
plished using web browser technology with an Hyper Text Transfer Protocol (HTTP) server. In 
this Figure, other Client-Server types could be used for navigation and selection by changing the 
HTTP server and appropriate client support (for example, Digital Library client to Digital Library 
Search server). Video/audio selection can be accomplished in many application scenarios, from 
selection from a simple list to multimedia objects being integrated into the documents imple- 
menting an application. 

As a function of selection in this design, metadata is returned from the Application Server . to 
the Client via the HTTP (or other) Server. This metadata causes a helper application or 
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Structured Metadata for Application Specific Viewers for Streamed Internet Video/Audio - Continued 

video/audio viewer to be started in the client. The metadata is passed to this helper application or 
viewer and is used to initialize the client subsystem for the playback, to get connected to the 
application server for control functions, and to get the requested title(s) loaded and started. Types 
of information in the metadata include: address of Application Server, the identifier (unique title) 
for the fde to be played, type of encoding of the Video/Audio, bit rate of the encoded 
video/audio, etc. Using the receive metadata, all interaction to request and control the play of 
video is accomplished between the client and the Application Server over the established link. 
Opening the session will result in a separate logical connection between the Video Server and the 
client which carries the digitized video. Video Cassette Recorder (VCR)-like control of the video 
is then supported over the client to Application Server link. 

There are classes of viewer applications which will provide very specific functions while the 
time sensitive data (video/audio) is playing. Examples include text and/or graphics synchronized 
with the video/audio playback. It is envisioned that there will be application specific viewers 
designed to perform various types of functions. There are three general functions needed to 
support the design and operation of these application specific viewers: 

1. The ability of the end user or an automated process to select a specific viewer program to be 
executed for presentation of the requested video/audio. The selection of the viewer program 
could be based on application and/or user preference. Within the overall process, this viewer 
selection could be made well in advance of the initiation of the viewer execution: for 
example, as a function of the selection during browsing or as a function of the Common 
Gateway Interface (CGI) program in the HTTP Server. 

2. The ability of the end user, application designer, or automated process to select/generate other 
data elements required for execution of the viewer. For example, files (pointers) to the text 
file to be used for text overlay. Within the overall process, this other data selection could be 
made well in advance of the initiation of the viewer execution: for example, as a function of 
the browser selection or as a function of the CGI program in the HTTP Server. 

3. The ability for the application designers to select where and how the above decisions and data 
element generation is accomplished and then the ability to pass this information to the 
process or viewer to effect the desired result. 

There ai specific points within the overall selection and application (viewer) initialization 
process where > laking these decisions and generation of the appropriate information elements 
would be useful for an application designer: 

1. An HTML program is used for navigation and the selection of the video/audio. Information 
relative to the Hyper Text Markup Language (HTML) hyperlink selection is sent to the 
HTTP server: This selection includes the CGI program to be executed in the HTTP Server 
and information elements which will be passed to this CGI program as parameters. These 
information elements could be hardcoded into the Universal Resource Locator (URL) of the 
selection hyperlink, or they could be a function of an HTML form giving the end user the 
ability to establish the input in various ways. Other Client-Server interaction (e.g., Digital 
Library) could provide similar functionality. 

2. The CGI program, which is executed in the HTTP server as a result of the HTML selection, 
can use parameters from the selection and/or other information to modify or add to the 
HTML selection. For example, the CGI program could use a user profile database to effect 
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the selection of a viewer based on the user preference. Or the CGI program could use a 
generic parameter from the HTML selection to generate the pointer to the required files (e.g., 
text overlay) required for this specific selection and viewer. Programs in other server types 
(e.g., Digital Library Search server) could provide similar functionality. 

3. The mime type (file type) of the metadata (from HTTP server to Client) can cause a helper 
application to be executed in the client endstation. This helper application has access to the 
information in the metadata file and can interface with the end user. Thus, it could further 
refine the requests prior to initiation of a specific viewer. For example, it could allow the user 
input to select a specific viewer. 

4. The viewer could provide a user interface which allows the end user to interact with the 
viewer to influence its execution and function. 

With the ability of the customer (or third party) to design and develop application specific 
viewers, there is a need for them to have access to the information elements passed by the Appli- 
cation Server. This is necessary so they may design the viewers using the appropriate information 
from the metadata with the calls to the multimedia subsystem interface: establish a session with 
the Application Server, initiate play of the video/audio file, etc. 

One additional problem is to allow for future changes to the Application Server generated 
metadata (additional functionality) while providing levels of upward and downward operational 
compatibility between viewers and metadata. 

In the system solution shown in the Figure, the metadata was generated exclusive by the 
Application Server for use by special viewers written to use this data. This metadata was gener- 
ated and forwarded through the HTTP server as a response to a CGI program request. The 
metadata could be handled directly by the CGI program (and forwarded to the client), or the CGI 
program could be notified when the Application Server had completed sending its metadata (via 
the HTTP Server). In either case, the CGI program has the opportunity to modify and/or 
append other information elements to the metadata as a mechanism to pass other information to 
the helper application and/or viewer. By providing a structure for the metadata, other informa- 
tion can be passed from multiple processes to the viewer application and/or viewer unambig- 
uously. The metadata will be structured as follows: 

1. The beginning and ending of the Application Server metadata will be marked with keywords 
so that its bounds can readily be identified. 

2. Within the Application Server metadata, the beginning and ending of the Session specific data 
segments will be marked with keywords so that their bounds can readily be identified. Within 
the Application Server metadata, the beginning and ending of each selected title specific data 
segment will be marked with keywords so that bounds of each can readily be identified. The 
ending of a metadata segment may be indicated by the keyword of the beginning of the next 
segment. 

3. Each field within the Application Server metadata will be encoded as Keyword = Parameter. 
Thus, the type of field will be self-identifying and the passed parameters easily located. This 
will allow customers to easily design/implement application specific viewers using the 
metadata provided by the Application Server. This structure will also allow for new fields to 



Vol. 40 No, 10 October 1997 ' IBM Technical Disclosure Bulletin 



125 



Structured Metadata for Application Specific Viewers for Streamed Internet Video/Audio - Continued 

be added for additional function while maintaining some level of upward/downward compat- 
ibility between viewers and Application Server metadata! 

4. The CGI program in the HTTP server (or other server type), which requests the metadata 
generation of the Application Server, will have the opportunity to modify and/or append 
other information to this metadata file. The CGI program appended information elements 
could be in front of the Application Server generated metadata and/or behind it. 

The capability of the CGI programs to modify/append information to the Application 
Server generated metadata, allows for the information to be passed from various processes to the 
helper and/or viewer applications. 

1: As a function of authoring the application, specific parameters can be included (hardcoded) in 
the URL of the HTML document. When the hyperlink is selected, this URL would be 
passed to the indicated HTTP server and the indicated CGI program initiated. This CGI 
"program can now include URL parameters into the metadata which will now be passed back 
to the helper and/or viewer application in the client. 

2. As a function of authoring the application, forms ,.can be designed in the HTML document 
which allow the user to make selections. These user selections will become parameters of a 
URL and can be inspected and/or modified by the CGI program and returned in the 
metadata file to the helper or viewer application in the client. 

3. The initiated CGI program can generate information elements based on its own logic and 
database information. For example, the CGI program could use a user profile database to set 
the selection of a user preferred viewer to be used for the application. This information 
would be passed in the metadata extensions back to the helper application which would then 
initiated the execution of the appropriate viewer. 

4. The above capabilities can be extended to other client-server types (e.g., Digital Library). 
This invention disclosure describes the following distinguishing features: 

1. A structure ^for Application Server generated metadata which allows customers to more easily 
design multimedia viewers. 

2. A structure for Application Server generated metadata which allows for upward/downward 
compatibility between viewers and metadata as future additional functions (information ele- 
ments) are added to the metadata. 

3. A structure for the Application Server generated metadata which allows for the calling server 
applications (e.g., CGI programs) to modify and append information elements to this 
metadata. This added information is passed to and used by application specific helper and 
viewer applications to implement specific functions. The application designer has much flexi- 
bility in establishing the origin of these additional information elements within the selection 

process. The following, are possible scenarios for the generation and use of the additional 
metadata information elements to meet application requirements: 

- • The information could be imbedded in the URL of an HTML browser document. This 
is sent to the HTTP server and becomes parameters to the requested CGI program. 
Thus, the application designer can dictate parameters to be passed within the authored 
HTML document. These parameters would normally be transparent (not seen) to the 
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user. After the CGI program requests the metadata generation from the Application 
Server, these parameters would be appended to the metadata. 
. The information could be generated via an HTML form allowing the en^rtomake 
selections. When the form is submitted, these selections are sent to the IITI P server and 
occome parameters to the requested CGI program. IT* CGI program would then 
append these to the Application Server generated metadata.- Thus user generated infor- 
mation may be passed to the viewer or helper applications by completing and sending an 
HTML form. 

• The CGI program can use information from other sources (e.g., user profile database) to 
generate information to be passed to viewer or helper application. 

• A helper application used in front of a viewer application may either use appended 
metadata or may append metadata for the viewer application. A helper apP^on «,uU 
use metadata information elements to select a specific viewer application to be used for 
the video playback. A helper application could be used as a front end to a viewer and 
biteract wUh the user to generate metadata information to be used by the viewer for . 

files...for the viewer to use for synchronized text/graphics with the 

video/audio. 

. Although the above scenarios were described using HTTP operation, the scenarios could 
equally apply to other client-server types. 
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